[Activation and regulation of nociceptive transient receptor potential (TRP) channels, TRPV1 and TRPA1].
TRP channels are well recognized for their contributions to sensory transduction, responding to a wide variety of stimuli including temperature, nociceptive stimuli, touch, osmolarity and pheromones. In particular, the involvement of TRP channels in nociception has been extensively studied following the cloning of the capsaicin receptor, TRPV1. Painful diabetic peripheral neuropathy is described as a superficial burning pain, and it is one of the most commonly encountered neuropathic pain syndromes in clinical practice. We found that hypoxic and high glucose conditions commonly observed in diabetes potentiate TRPV1 activity without affecting TRPV1 expression both in native rat sensory neurons and HEK293 cells expressing rat TRPV1. The potentiation seems to be caused by phosphorylation of the serine residues of TRPV1 by PKC. These data indicate that PKC-dependent potentiation of TRPV1 activities under hypoxia and hyperglycemia might be involved in early diabetic neuropathy. Mechanisms for the detection of alkaline pH by sensory neurons are not well understood, although it is well accepted that acidic pH monitoring can be attributed to several ion channels, including TRPV1 and ASICs. We found that alkaline pH activates TRPA1 and that the TRPA1 activation is involved in nociception, using Ca(2+)-imaging and patch-clamp methods. In addition, intracellular alkalization activated TRPA1 at the whole-cell level, and single-channel openings were observed in the inside-out configuration. Furthermore, intraplantar injection of ammonium chloride into the mouse hind paw caused pain-related behaviors, which were not observed in TRPA1-deficient mice. These results suggest that alkaline pH causes pain sensation through activation of TRPA1.